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[^S£i s§] siioin ^!A^se af^sf^ ja^x\ mm 

[^^S£| S^SS] METHOD FOR MANUFACTURING LOW MOLECULAR FULL COLOR 

ELECTROLUMINESCENCE DISPLAY DEVICE USING LASER INDUCED 
THERMAL IMAGING METHOD 
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[^SJ^^eiSl 700801-1347717 

[o^oj^] 442-470 

[^^1 3:?i£ 4=^Ai mm=p- ass <yu^^ si!o^u^M eois 

150m 

[^^1 KR 

[^s°i ^^s:'ii Ai&jg 

[^S°l 9^S:i|] SUH.MIN CHUL 

[^eJS^SJmi 700608-1066811 

[^^Ssl 463-510 

[^^1 ^yAi DISS ^JhxiaFei&xisciiomh^ 

116S 802s 
[^^1 KR 
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01^^ 

LEE.SEONG TAEK 
670516-1627918 
442-470 

^diel 4^^ai mm=p- see #^Q^M#ilo^E^^ 233^ 
1002m 

KR 

KWON.JANG HYUK 
670220-1787551 
440-150 

^diel ^^a\ mMm 650 5^A^^5o^H^M 

411/1805 
KR 

PARK.JOON YOUNG 

690731-1090418 

137-754 

/Hg^^Ai Ai^^ mwsm ^'^om^: 3m 310s 

KR 

KANG.TAE MIN 

670101-1655321 

442-470 

4^SAi gir^ sse ^^o^E^M 340-1703 

KR 

CHIN.BYUNG 000 
710326-1063417 
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[^^eim] 463-510 

11 ie 402m 

[^^] KR 

W^°i S^S:>|] KIMJAE JUNG 

[^ej^^eim] 730211-1721911 

[^^ajg] 449-904 

[^^1 s:'isE goiAi D\mm fi£f£i 289-12 di □^so^u^M 

101 § 502 m. 
[^^1 KR 

[^S^ SONG. MYUNG WON 

I^ejm^Sls) 751107-1177618 

I^^eisl 441-090 

I^^l ^:>\S. ^BM 3!^^ 46^X\ 6S 27e 1&> 

[^^1 KR 

Oil °\m g^^AF m s^tfua. cHaei 
^^^^4^ (ei) 

14 3 29,000 S! 

0 a o ^ 

[^i^^^&s) 0 3 0 m 

[^A^s^sl 6 m 301.000 ^ 

[1^5111 330.000 ^ 

[SV/HWl 1. SA||Ai(Ee)_1S 
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^^^^ ^^^} #^Hl- -B-71 ^^>sl «j-^oi] ^ o.^, 

^Hl 1 sfl^Ai?!^ ^^^*>^ i ^^«:>1 ^^^^ 7]:^ ^^ofl ^ 

t!: ^oHl 511 o]^^ ^A>^o.^ ^^^^}^ ^^1; ^J-71 -^Hl 

3.^'=>M ^^^'^<H1 1 ol^^ ^1 2 -^7lB]-f^^ ^^^^V^ ^ >^7l ^1 2 -^7m- 

^^1 :i^^>^ 42i ^^^^ ^l-§-^o.^>^ jisfl>a-:£5^ -^71 ^Tjl ^;^>o^ cfl^sl- 
£ 2 

eflo];^^ ^A>, Z^^T.} ^7] 
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^]o]^:\ ^A}^^ A>-g-^>^ ;^^^^> -n-71 «^i^{METHOD 

FOR MANUFACTURING LOW MOLECULAR FULL COLOR ELECTROLUMINESCENCE DISPLAY DEVICE USING 
LASER INDUCED THERMAL IMAGING METHOD} 

i 2^ ^ ^^^<^1 SflE-l^^^ -a-71 ^Til :d^^>^ ^2:1- 7fl5^=^ O.^ 
<3> [^<a^1- ol^^o>] 

<4> ^ ^T^^ x-l^x> ^^e} -a-71 ±7^$] «j-^<^l 

^^fl*>7ll^ ^-]^;^>» >^>-g-^H ^ISS)^ ^^1 ^7.}o] 

<6> «a^>^ -^5. -^71 i^>^ oj:^ ^ 

^i^l- ^;^> -^sl o^e] f^o.s. -^7] ^7.}^ A> 

17-5 



1020020080769 #^ <^;^1-: 2003/7/26 

-g-^m ^l]s<Hl itfef Ji^^V -B-7] ^^1 -H-7l ^7^1 ±7.}s. M-^H 

<7> Jl^^> 7flSl- A>-g-^>^ Jl^;^> EL(Electroluminescene) x:1a>ol>!iO) ;g-f<Hl^ 

7l^^o.s ^<^1 ^^^*l-<^ ^Bl^^ ^ ^^^}<^ 

<8> nelM-, i^wH^ ^^V^ t>^^J<5l 'i<H^ ^-I^^^V db^Hl wj^fl 

<9> -B-71 ^]2}-sr>^ 3.7]] ^^3.^ S.^^^ 

<io> oj^^ ^^^'S^ 7flS iii2.7> ^Jl cfl^^ 3^B1^<:>1 -B-el^^FM- iii^Vsl =^^t^4 ^ 

<ii> 1^^, jL^xV 0.7I ^v:^ ;^1^^>^ T::f€- efl<^l^i ^^^> 

^(LITI; Laser Induced Thermal Imaging)^ ^^^^ ^]^^ 
^^^tb ^ R, G. B ^^^^^ S^tb :g^oil 511<=1^-1* S^>*H ^<^1 

^ t!-^ ^S. 1998-51844S<H1 7llAl£lo1 $J o.d^ , u]^ M-^ ^15,998,085^1, 

6,214.520^ ^ 6,114,088S<^1 <^]^] 7llA]5)ol oj^cf. 
<12> .^V7l I^Al-i^^ ^-§-3rV7l ^«flAi^ ^o]^ 7]^^ 
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€^1-^ <^lal^l# ^^^sl-o^o]: M.^ ;^15,220.348:^, ^1 5 . 256 . 506:^ , 

5,278.023S ^ ;H15,308.737^). 

^^^*>7l ^]-%-^^ ^^7> SZ^cfCp]^ >^15,998,085^). 

^i^^> ^11^1- <^l-g-^ ^-l^:^} -^71 :^:^] ^^>(Electroluminescene)s1 <Hl 
^ n]-^ ;Hl4,356,429^, ^14.539,50751. ^H] 4, 720. 432:^ ^ ;tll4,769.292:^<Hl 7flA]s| 

ti>^ ^o], oj:^3i|. A>o]ofl 7]^^o^S. ^i^A-l ^:^#aq- <y:q- A> 

# zLciJi A}o]6\] ^^^^ 9X^. ^7] ^■^<^]^^ 

^ <^1^^H n ^f-*!-^ ^>^3l- A>-§-*>o^ ^^*> 

^ ^4-<^l^ R, G, Bl- ^^^>^ ^f^^H sflti^tVcf. 

:ii^^> -B-71 ^^M-^l'S: ^^^^>7l ^tflAi^ ^^j- 

•^^ ^<=H1 '^fl-t-f ^>^i^» *^l-§-^l-<^ R, G, B ^ ttl-S ^# 

T^}^z3.7} ^:^]7\] S\o] ^^^^ ^S. 9X^^, ^}d^3. A>ol7> ^711 ^<^m. 

^ 9X-^S.S. 7.}^ >H1^^ «11<^>*]-^ -g- t^^^si\. <a=-t>^^<Hl ^7^]7} ^C}J7 <^^;?^ o;[t:^-. 

^i^^V ^71 ^v:^ ^-f cfl^sl-* ^*}: ^^^^^ ^^1- 71^4 
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<i7> ^ ^^^^ ^oflAi ^i^tb ^^}^ 

^ ^^o^ s.^^ 7;\^7]. ^^Bi- tfl^o.^ ^]^t}jL tli\^^ 

<18> ^ ^^^*V7l ^§H. 

<19> 7]:^ ^6]] <^^^ ^^^V^ ^1 1 J^D^^It^^ ^/^l: 

<20> 1 ^^o] ^A^^ >^oll S^om- ^^j-i^ofl o^tll 1 <^1^^ ^1 1 

<2i> #^e1-l- ^^^}7] ^tb ^^#1- ^dt >^<H1 ^]o]7\ ^A>igo.^ ^^^^m ^ 

<23> >a-7l ^1 2 -^71 ^oil ;0l 2 ^^^^^ 

<24> i^^V^ ^^o^s. ^i^^> -^7] ^7}s] 

<25> ol^V, ^ ^T^^ ^V^fl^l ^^^tbcf. 

<26> £ 1^ r$o]7\^ <^]-%-t}<^ -H-71 ^% dl7}d\] A>-g-5]^ -^71 :^A} 3Jfl 
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<27> ^Aj- e^jo]^-]^ oi^^H -^715]-^ 1^1^1-1^^^ £ <y: ^ 

9X^ ^o], 7]% S1<H1 ^o] o.7|ni. S27> efloj^i^ ^-§--2.^ 

<28> ^A^^ "y^l-^ 7l:& S14- S2Sil-fi1 ^^^^(W12)3l- ^#^7le:|o^ ^ 

^^^(W22), iis^^ S254- 7]^ S3S^^ ^z^nmS)^ M] 7Molc)-. 

<29> ole^l^ ^21-^4 z]- ^J-^(y1, y2, y3)2|- 7^1'S ^J-^(y12, 

y23)-^S ^L^^V^ *l-7l ^o] ^^^r]-. 

<30> W12 = Y 1 + Y 2 - Y 12 

<3i> W22 = 2y2 

<32> W23 = Y 2 + Y 3 - Y 23 

<33> ^o]7] ^A> ^^M^l7l ^^7/\^o^ Z^- 7]^3\- ^-g- A> 

<34> ^^tiV^ O.^ -e-71 -i^;^l.^lA-1^ <=>1^^ JL^^V ^# 

^ A>^^1.J1 $X^v^, ^^^} ^-f cfl^lS. ^ l-^ol7l icH^oll 

^2|-^o] ^Ai eiloi;;?!^ <>1^*H ^^^^^ ^-9- ^^^^] #^1 ^ 
^i^^V #^e^- -R-71 ^Tj] ^7.}% ^^^^ ^l^tb^l-. 

<36> ^ ^t^611 ^tt ^71 ^^}^, ^^i, 7]:^ ^oH] ^^^"5^ «J-^O.s 

sF^t ^^^^ ^1 1 ^^#(10)^ BflEi^sH ^^Jtb^. ^] 1 ^^%o] 

7]^% o]±S.S.^^^3.-S:aPA)^ <^H]-g- ^<HlAi ^ UV/O3 tbcf. 
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<37> ^] 1 ^^#(10)* ^^^tt 4^ ^ 1 ^^l-^^ -fr7l^#(100)* ^^^^4. 

-n-7l^i-f^(100)^ ^1 1 ^^o] ofli^j^ ^^oi ;g^ofl^ ^o^^(20) S^/^ ^ 

^ ^^M^l7l ^srH i^^M. ^1 1 

^^#(10)^ ^^^t-Vcf. 

<38> ^7] ^«a#(20) ^/a^ ^^f^OO)^ #^^^<^1 5]^>o^ 

<39> iq]-^, I ^^%^o] ^^^^ ^^oi :^^d\]^ ^7] ^] 1 -^71^^-^^^ ^ 

^^}^ ^^^I7l7l ^^>a^ *>^^o.s. ^^^^ ^^^}^, Xi\^ <^^] 

<40> ^1-71 ^ ^'a^ 3.^ ^^i-^^l ^ 

*H ^^^^t{, 

<41> olA^Vjj). ^o], ^1 1 o.7|n^^(ioO)# ^ A] 1 100)0] 

^^#(300)^ ^^#(300)^ 1-^^ ^>-§-^]-'^, 

. ^A>^ :£ui ^%.d\] R(4i)^ G(42). B(43)» ^ ^^ofl 

R. G, B ^^^^ ^A>-§- £M ^Hlttcf. ^ ^>^>-g- 

Jl^^> -^7] 1:^* A>^^ nfl A>-g-^V^ ^#32). ^<g^ 1-^^ 
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<42> ^^^^1- g-^^ q^^l^ol ^^^^ <a-^^Al7l BVfj-vjrj.. 

<43> 7l:& ^oll ^Af^ £ui ^Jl ^l-<a-ollAi Eflol^^Wj^ o]^t}c^ 

^ 7]^ <m ^^<^1 ^A>slol 3fl^^o.^>«| ^^#(300)* ^^^5]!^, ^1 

^>^1^ sflBl^^o.^^^ ^^^(300)<^] ^^^^nf. 

<44> ^^^tl: 4^ ^l^^V^ 2 -^7l^f^(200)* ^^JW. 

<45> >il 2 -^71 ^#(200)^ ^1 1 ^^<^1 «^flii:E.<?l ^;^> ^*y#(70), ^ 

^lf^(60) ^ ^^f'CSO) ^ 1 0]^$] S-^^x:^. -f->^^ ^]^^} -B-7] ;d 

^) ^:^}^ ^^^]^ ^<^l^i ^^^V H>S1- ^o] ±7]- ^^^^ ^^^1- ^^^^^(70) 

^sl- -B-71 4ix>7> ^^g^cf. 

<46> ^7] 2 ^7lBV#(200)^ 3.^ SL^ ^^h^^l ^^^W. 

<47> tb^. 1 ^^ol ^1 2 -B-7l^f^O.^^ ^oj^ ^/SE^ 

^^tl: ^ -g-^l5>c^ ^i^;^!- -e-71 ^^1 ±7.}^ ^^^W. ^1-71 ^] 2 

^ ^i^a 3.^ ^^'S<H1 Sls:>o^ ^^Jttl^. 

^ ^"U^iedge roughness; ^■S] ^tfl^] - sflBiS-o;! ^^^li^l)^ 5 ;tfln<»l *V^>H . TFT 

S. ^-g-s]^ ^-^^(active matrix) iJi^fl- ^Hl^sj-^t-ll ^^^^Mr ^91^-. £t!:, 
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eflo]^ ^A}^d\] n^^■o] 50 m 7}^t}E.S. ^^^M]^ -^7] ^7]- 

<50> ^A]<:^] 1 

<5i> TFT IT07> sflE^^^ 7]^ -B-B1<H1 IT071- 341 E]^^ 7]^-t 

3Jf o]^^s.^o^3.-^aPk)S. 7>*M >Hl^t!r ^ 15^ ^91 UV-O3 ^ell- 

^ ^*a^(HIL)(BAYERA>. PEDOT/PSS)* 2,000 rpm^ ^:^<^]^^ 60 nm ¥^1^ 3. 

^^>5!^. ^^^^V^l 7]^^ 200 °C<HlAi 5^^ ^^^e]*>5^q-. ^^^1 ^ 

tl ^ Jl^^V^ ^^#(HTL)# 20 1^^130 nm ^^S. ^^*>5i^-. >^>-g-^ ^ 

^^^^> tl^ 7]^7]- ^%7J^S.o]j:^. 20 tfl 

^1 30 nm lO'^ Torr^ :il^^sl-ofl a-^ eflo];^^ ^Af-g- ^^ofl Afl^o. p].^^^ ^o] 

^^o_s. ^^^}^t^^ ^AV-§- ^^oil R. G. B 7]% ^o|l jL^tl: ^ 

<52> ol^Tll ^^i^ riJ^VSl ^^*H ^41- a lofl uj-E^-vfl^cf. 
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<53> [s. IJ 



ITO/HIL(60nm)/HTL(30nin)/R(22nin).G(20nm).B(20nin)/BAlQ 



(Snm)^, 



AlQ(20nin)/LiF(lnin)/Al(300nni) 



(Cd/A) 



IT 



TIE" 



3.0 



1.67 



4.5V(300Cd/m') 



0.60 



0.37 



3.0 



5.84 



5.0V(500Cd/m') 



0.28 



0.60 



3.0 



1.97 



4.5V(200Cd/in') 



0.16 



0.14 



<54> 



<55> 



<56> 



$^-£(edge roughness)^ 5 m ■^^^}'^^. 



<57> 



TFT IT07> sflE-l^^ 7]:^ -^elofl IT07> sflE^^^ Efl^iH 7]:^^ 
^ IPAS. ^^Bl-^ 7V^>^^i -^il^t!: ^ 15^ -g-^ UV-O3 ^ ^ 

^<a#(HIL)4 ^*#(HTL)# 10-6 Torr^ j1^^*H]a-1 z^-z^- 60 nmi4 30 nm^l ^ 

20 30 nm ^^S. 10-6 Torr^ JL^^sHMi efl^l^-l ^^>-§- ^#<=>1] ^fli^ 4 
^3. ^o] ^^o.^ ^2}.^|.O^c1-. ^A>-g- ^^6\] M.^ ^^^-Qr 71^ ^oil 



<58> 



17-13 



1020020080769 
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<59> IS. 2] 







^li:!! 5:-M:(Cd/A) 




CIE X 


CIE y 




3.5 


1.94 


5.0V(200Cd/m') 


0.16 


0.14 



3flEi^^ sun ^^£(edge roughness)^ 5 m o]^\^ ol)-?- ^^^V^^^. 

A ^71 *a=^«^l -§-<^l*>t+. 
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1] 

>a-<Hl <^^^ ^^*>^ >fl 1 n^^]^ ^^^^m ^^1: 

1 ^^o] 7]:^ ^ofl oju}. ^zj-i^ofl Sl^fl 1 o]^$i\ ^] i 

2] 

^71 1 ^^ol ofli-c ^^o] ;g-fofl^ ^7] 1 -B-7m-#^ ^oj^ 
^ 1 <^1^2l S^^>^ -^7] ^^}^ 

I^^^J- 31 
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^7] ^1 1 ^7l^1-#ol Cff^ o.y^u^^O] ;g-0. Cfs ^7]n^ Sfe Z]-Z^- 2l)El^ 

^JL ^V7l 2 -6-7l5^-#ol C^.^ o.7|n^^ol Cf^ -^7] SVjz)- f-^ll Z]-Z)- 3fl 

^i^^V -^7] SA>o^ 

^J-7] 1 :^^c>] 711^^ ^^ol ^^ofl^ ^7] >H1 1 ^7lB]-f^^ ^^j- , 
51 

^7l >11 1 -^71^1-^0] Cf^ o.7^n^^ol ;g -f ^^-^ -B-7l ^1-JJ|- Z^-Z^- 3fl 

S]J1 ^>7l ^] 2 -B-7l^#ol rf^ o.;,^nV^ol ^-f Cf^ -^7] B^-Jzf ^^^j Z^-Z]- sfl E] >^ 

s]^ ;^i^;^> #^51- -B-71 2i^}s] ^]2i 
61 

^1-71 ^A>-g- ^#o11 7i\^7.} R, G, B-g- 7flS7]- 
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1] 



B||0|X| 



yl 



Si 



S2 



S3 



yZ y3 y23 



[£ 2] 



'80 



41 



300 



'70' 
•60 
50. 



200 



'301 
'20 J 
10 



100 
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